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WHAT IS CLAIMED IS: 



L AVcontext switch controller in a processor that includes an executive storage 
for holding operand data operated upon by instructions executing on the processor, the 
executive storagV being divided into a plurality of storage groups containing one or 
more storage elements, the context switch controller comprising: 

a dirty bit storage including a plurality of storage bits corresponding to a 

pluralityyof respective storage groups in the executive storage; 
a dirty bit logic cdupled to the dirty bit storage and coupled to receive a 
destination a>idress field of the instructions, the dirty bit logic 
responsive to ak executed instruction by classifying a destination 
access as a targeted storaM group according to information in the 
destination address^elcyof tha executed instruction and by evaluating 
the classified destination based on^whether the instruction updates the 
targeted storage groiW Jfee^mity bit logic responsive to a context 
switch by saving storage groups ba^pd on the evaluation of the 
classified destinations. \ \ 

2. A context switch controller according^ 
the executive storage is a register file; and 
the dirty bit storage, is a dirty bit register. 



Claim 1 wherein: 



3. A context switch controller according to Claim l\urther compnsmg: 
a dirty bit enable storage coupled to the dirty bit storage, coupled to the dirty 
bit logic, and coupled to the executive storage, theNlirty bit enable 
storage storing a plurality of dirty bits designating enablement or 
disablement of access to the storage groups in the executive storage on 
a storage group-by-storage group basis, the dirty bit logic\;esponsive to 
an instruction that accesses the executive storage by determuung 
whether access is enabled by the dirty bit of the dirty bit enabl\storage 
corresponding to the storage group of the executive storage acces^d 
by the instruction, permitting access if access is enabled. 
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4, Aycontext switch controller according to Claim 3 wherein: 

the dirty bit logic is responsive to an instruction that reads the executive 

storage by determining whether access is enabled by the dirty bit of the 
dirty bit enable storage corresponding to the storage group of the 
executive storage read by the instruction, permitting reading if access 
is enabled. 



5. A context swrtch controller according to Claim 3 wherein: 

the dirty bit logic isSresponsive to an instruction that writes the executive 

storage by determming whether access is enabled by the dirty bit of the 
dirty bit enable s^)rage o6fresponding to the storage group of the 
executive storage v^^t^n by tn^ in^:&iiction, permitting writing if 
access is enabled. 



6. A context switch control 
the dirty bit logic is responsi 



r according to O^aim 3 wherein: 
i ^ ^ttuotioSlha, accesses fte executive 
storage by deterniining\whethersaccess is enabled by the dirty bit of the 
dirty bit enable storageNcorresponoing to the storage group of the 
executive storage accessed by the iiMi^ction, generating a trap or 
exception if access is disabled. 



7, A context switch controller according to Claim 3v wherein: 

the plurality of dirty bits designating enablement or di^blement of access to 

the storage groups in the executive storage are accessed using a 

privileged write access instruction. 



8. A context switch controller according to Claim 1 wherein: 
the dirty bit logic determines whether a storage group in the execiltive storage 
has been written since loading of a process or since a contexrwas last 
restored, the dirty bit logic responsive to a written storage groupvby 
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5 \ generating a value in the dirty bit storage that designates the written 

6 Condition of the storage group. 

1 9. A content switch controller according to Claim 1 wherein: 

2 the dirty bit logic saves a storage group when a storage bit designating the 

3 storag^^roup in the dirty bit storage indicates that the storage group 

4 was writfe accessed, the dirty bit logic otherwise allowing context 

5 switchingwithout saving the storage group. 

1 10. A context sv^tch controller according to Claim 1 wherein: 

2 the dirty bit logic accesses a destination register (rd) field of an instruction and 

3 classifies the destination register rd according to the address in the rd 

4 field. \c-, / \^ 

1 1 1 . A processor comprising|\ \ 

2 a plurality of functional units; \ \ 

3 a register file including a pliXliQf of register file segments coupled to and 

4 associated with the pluMitys^pf fiinctional units, respectively, the 

5 register file being divided intOva plurality of register groups; 

6 a dirty bit register coupled to the registCT file; and 

7 a dirty bit logic coupled to the dirty bit register, the dirty bit logic having a 

8 connection for accessing a destinati^register (rd) field of an 

9 instruction and classifying the destination register rd according to the 

10 address in the rd field, the classification corresponding to a bit in the 

1 1 dirty bit register, the dirty bit logic evaluating the dirty bit register to 

12 designate that the particular classification includes a register that is 

1 3 written by the instruction. \ 

1 12. A processor according to Claim 1 1 further comprising: \ 

2 a dirty bit enable register coupled to the dirty bit register, coupled to the dirty 

3 bit logic, and coupled to the register file, the dirty bit enabl\ register 

4 storing a plurality of dirty bits designating enablement or disablement 
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\of access to the register file on a register group-by-register group basis, 
dirty bit logic responsive to an instruction that accesses the register 
fil^by determining whether access is enabled by the dirty bit of the 
dirty pit enable register corresponding to the register group of the 
registeniile accessed by the instruction, permitting access if access is 
enabled. 



1 

2 



13. A processor according to Claim 1 1 wherein: 

the processor is a VeryvLong Instruction Word (VLIW) processor. 



O 
^0 



1 

2 
3 



14. A processor according\o ClaiA 11 wherein: 

the dirty bit logic classifies ^ rqgiste^j^file into a plurality of groups of 
registers. 



1 
2 
3 
4 
5 
6 



15. A processor according to 
the register file segments are p] 



lairAwll wherein: 
itionM intb local registers and global 
registers, the global registers being accessible by the plurality of 
fimctional units, the local registers being accessible by the functional 
unit associated with the register file sejgment containing the local 
registers. 



1 

2 
3 
4 
5 



16- A processor according to Claim 15 wherein: 

the dirty bit logic classifies the register file into a plundity of groups of 
registers including a plurality of register groups wthin the global 
register range and one or more register groups in tli^ individual local 
register groups. 



1 
2 
3 
4 
5 



17. A processor according to Claim 15 wherein: 

the dirty bit logic classifies the register file into a plurality of group^f 
registers including a plurality of register groups within the glol 
register remge and one register group that includes all of the local ^ 
register groups. 
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18. A processor according to Claim 1 1 wherein: 

the dirty bit logic determines whether a register group in the executive register 
ha$ been written since loading of a process or since a context was last 
restisf ed, the dirty bit logic responsive to a written register group by 
generiUing a value in the dirty bit register that designates the written 
condition of the register group. 



1 
2 
3 
4 
5 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 



19. A processor a^ording to Claim 1 1 wherein: 
the dirty bit logic savtes a register group when a bit designating the register 

group in the dirQc bit register indicates that the register group was write 
accessed, the dirty\it logjx^ otherwise allowing context switching 
without saving theireSisVer \ 



20. A method of switching 
storage for holding operand data ope 
processor, the executive storage being 
containing one or more storage elemeni 



t in a fso-ocessor that includes an executive 
:ed tsipon by instructions executing on the 
into a plurality of storage groups 
, the id^thod comprising: 



utilizing a dirty bit storage including a plikrality of storage bits corresponding 

to a plurality of respective storage ^ups in the executive storage; 
receiving a destination address field of the executing instructions; 
responsive to an executed instruction, classifyinte a destination access as a 
targeted storage group according to information in the destination 
address field of the executed instruction; 
evaluating the classified destination based on whetherN^e instruction updates 

the targeted storage group; and 
responsive to a context switch, saving storage groups basd^ on the evaluation 
of the clfissified destinations. 



1 

2 



21. A method according to Claim 20 further comprising: 
utilizing a dirty bit enable storage; 
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storirte in the dirty bit enable storage a plurality of dirty bits designating 
e;nablement or disablement of access to the storage groups in the 
ex^utive storage on a storage group-by-storage group basis; 

responsive taan instruction that accesses the executive storage, determining 

whetheii access is enabled by the dirty bit of the dirty bit enable storage 
corresponding to the storage group of the executive storage accessed 
by the instraction; and 

permitting access if access is enabled. 

22. A method accordingSlo Claim 21 further comprising: 

responsive to an instnjctioXthat reads the executive storage, determining 

whether access is enabled by the dirty bit of the dirty bit enable storage 
corresponding to the storage-group of the executive storage read by the 
instruction; and Kf \y 

permitting reading if access is enapPe^i: \ 

23. A method according to Claim ill fiVther cmnprising: 
responsive to an instruction that wnies thV executive storage, 
determining whether access is enabled by tne dirty bit of the dirty bit enable 

storage corresponding to the storage ™up of the executive storage 
written by the instruction; and \ 
permitting writing if access is enabled, \ 

24. A method according to Claim 21 further comprising: 

responsive to an instruction that accesses the executive srorage, determining 

whether access is enabled by the dirty bit of the dirtV bit enable storage 
corresponding to the storage group of the executive stbrage accessed 
by the instruction; and \ 

generating a trap or exception if access is disabled. \ 
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25. A method according to Claim 21 further comprising: 

accessing the plurality of dirty bits designating enablement or disablement of 

ac^ss to the storage groups in the executive storage using a privileged 

writevaccess instruction. 



26. A method according to Claim 20 further comprising: 

determining whether a storage £TOup in the executive storage has been written 

since loading ol^a pHocess>or since a context was last restored; and 
responsive to a written stdidge grougffgmcvating a value in the dirty bit 
storage that designat( fs the wn^tten condition of the storage group. 

27. A method according to (maim further comprising: 

saving a storage group when a storageint designating the storkge group in the 
dirty bit storage indicates that the storage group was write accessed; 
and 

otherwise allowing context switching without saA?ing the storage group 



28. A method according to Claim 20 further comprising 
accessing a destination register (rd) field of an instmction;^d 
classifying the destination register rd according to the address in the rd field. 
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